In this paper we report our experimental and theoretical studies on the eect of Tb impurity on the magnetic properties of the Heusler half metallic ferromagnet Co2MnSi. The analysis of the band structures of the doped alloy shows that the half-metallic properties are completely conserved if Tb substitute Mn atoms, this eect being determined through the coupling between the R(4f ) spin with the Mn(3d) itinerant electron spins. We evaluate the strength of such a coupling by calculating, in an ab initio fashion, the total energy of Co16Mn7TbSi8 compound for a parallel and antiparallel f −d coupling. The experimental magnetic moments are in good agreement with the calculated ones in case of ferrimagnetic ordering.
Introduction
The Heusler alloys containing Co and Mn are amongst the most extensively studied half metallic ferromagnets [1] . Half-metallicity was predicted by de Groot [2] , when studying the band structure of half-Heusler NiMnSb alloy.
Later on Kubler et al. [3] recognized that minority spin states in Co 2 MnAl nearly vanish, so the way in investigating the full-Heusler alloys having Co 2 MnZ (Z = Al, Si, and Ge) was opened. These alloys crystallize in a highly ordered L2 1 structure, which belong to F m3m space group. Co 2 MnSi attracted particular interests because of its high Curie temperature 985 K and a gap of 0.4 eV in the minority spin channel [4, 5] . Structural and magnetic properties of Co 2 MnSi alloy were reported. A magnetic moment of 5.01 µ B /f.u.
was shown [6] .
Sakuraba et al. [7] have fabricated magnetic tunnel junctions (MTJ) consisting of highly ordered Co 2 MnSi epitaxial bottom electrode, AlO tunnel barrier, and
Co 75 Fe 25 top electrode. A tunnel magnetoresistance (TMR) ratio of 159%, at low temperatures and a value of 70% at room temperature, was determined. More recently, MTJ structures consisting of Co 2 MnSi/AlO/ Co 2 MnSi were fabricated, having a TMR ratio of 570%, at 2 K, the largest one reported to date for an AlO amorphous tunneling barrier [8] . These experiments reveal the HMF character of Co 2 MnSi with a minority-spin band gap and a high decrease of TMR ratio with temperature [9] .
In all metallic ferromagnets the interactions between spin uctuations and the conduction electrons are es- * corresponding author; e-mail: rote@phys.ubbcluj.ro sential in the determination of their physical properties.
In the case of half metallic ferromagnets the spin-ip phenomena or one magnon scattering processes are absent due to the presence of the gap in one spin channels (3d) are formed. As a consequence the f −d coupling constant was calculated as the E ferro −E antiferro energy corresponding to a pair and has values of 58.9 K for U = 9 eV, J = 0.9 eV and 48.3 K for U = 7 eV, J = 0.9 eV. One can see that the minimum energy is in the case of an antiparallel coupling between Mn (3d) and Gd (4f ) spins as it is expected for heavy rare-earths 3d transition metals compounds [21] .
We expect that at temperatures lower than that calculated for the exchange coupling the Tb substitution could aect the magnonic excitations leaving the half metallic gap unmodied. In Table there are presented the atomic magnetic moments for the pure compound and data calculated for the Tb-doped samples in both cases. A modication of Co moment is shown, as result of doping eect.
One can see that a small negative moment was found on silicon due to the hybridization eects. 
